Regio- and stereochemistry of the dioxygenation reaction catalyzed by (S)-type lipoxygenases or by the cyclooxygenase activity of prostaglandin H synthases.
Investigations on the regio- and stereochemistry of the reactions of mammalian lipoxygenases and of prostaglandin H synthases are reviewed. The results and concepts are summarized as two reaction box models. The structures of all known (S)-type lipoxygenase products of long-chain fatty acids carrying an all-cis-1,4-diene structural element including mono-, di-, and tri-hydroxyl products can be accommodated by this model. The model also provides an explanation for leukotriene formation by mammalian lipoxygenases and for the substrate specificity of lipoxygenases towards esterified fatty acids. The reaction box model for the first dioxygenation step of the cyclooxygenase activity of prostaglandin H synthase is stereochemically different from the (S)-type lipoxygenase box model.